Crystal structure of 6,7-dehydroroyleanone isolated from Taxodium distichum (L.) Rich. The title compound, 6,7-dehydroroyleanone, C 20 H 26 O 3 [systematic name: (4bS)-3-hydroxy-2-isopropyl-4b, 8,8-trimethyl-4b,5,6,7,8,8a-hexahydrophenanthrene-1,4-dione] was isolated from Taxodium distichum (L.) Rich. The compound crystallizes in the space group P2 1 . The crystal structure features two O-HÁ Á ÁO hydrogen bonds, forming chains along the [010] direction.
Chemical context
Taxodium distichum (L.) Rich. is a tree native to North America that can grow to 25 m in height (Ogunwande et al., 2007) . Its leaves and seeds are used for the treatment of malaria and liver disease (Kupchan et al., 1968) . Previous studies revealed that it contains multiple compounds such as diterpenes (Kusumoto et al., 2010) , flavonoids (Zaghloul et al., 2008) , proanthocyanidins (Stafford & Lester, 1986) , lignins (Logan & Thomas, 1985) , sterols and fatty acids (Geiger & de Groot-Pfleiderer, 1979) . A detailed phytochemical investigation of a petroleum ether extract of the seeds of Taxodium distichum (L.) Rich. led to the isolation of the title compound 6,7-dehydroroyleanone. Herein we present the crystal structure of 6,7-dehydroroyleanone, which was undertaken in order to establish unambiguously the stereochemical features of this natural compound.
Structural commentary
The molecular structure of the title compound is shown in Fig. 1 . The title compound belongs to the class of abietanetype diterpenes and the structure contains two ketone groups at C14 and C17 and three double bonds located between atoms C10 and C11, C12 and C13, C15 and C16. 
Supramolecular features
In the crystal, O2-H2AÁ Á ÁO3 
Database survey
A search of the Cambridge Structural Database (CSD, Version 5.27, last update Feb 2017; Groom et al., 2016) yielded the compound royleanone (HACGUN01; Fun et al., 2011) , which has a similar structure to the title compound but without the double bond between C10 and C11.
Synthesis and crystallization
The title compound was isolated from the seeds of Taxodium distichum (L.) Rich. collected in Xining, China, in April 2015 (SC0185). The air-dried seeds of Taxodium distichum (1.1 kg) were extracted with 95% EtOH and then partitioned successively with petroleum ether (PE), ethyl acetate (EtOAc) and n-butyl alcohol (n-BuOH) to give a PE extract (30 g), an EtOAc extract (50 g) and an n-BuOH extract (68 g). The PE extract (30 g) was subjected to normal-phase silica-gel column chromatography (300-400 mesh) with a gradient solvent system of petroleum ether-ethyl acetate (1:0-0:1, v/v, containing 0.1% formic acid) to give ten major fractions, denoted F1-F10. F7 (2.8 g) was sequentially subjected to Sephadex-LH20 gel column chromatography (CH 2 Cl 2 -MeOH, 3:1, v/v, containing 0.1% formic acid) to give four major fractions F7.1-F7.4. The molecular structure of the title compound, with the atom labelling and 50% probability displacement ellipsoids. The intramolecular O-HÁ Á ÁO hydrogen bond (see Table 1 ) is shown as a red dashed line. Table 1 Hydrogen-bond geometry (Å , ). (3) 173 (5) Symmetry codes: (i) x; y À 1; z; (ii) x; y þ 1; z.
Figure 2
Part of the crystal structure of the title compound, with hydrogen bonds (see Table 1 ) shown as dashed lines. C NMR data of 6,7-dehydroroyleanone, see Chang et al. (2001) .
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . C-bound H atoms were positioned with idealized geometry and refined isotropically using a riding model with C-H = 0.94-0.99 Å and U iso (H) = 1.5U eq (C) for methyl H atoms and 1.2U eq (C) for all others. The OH hydrogen atom was refined freely with U iso (H) = 1.5U eq (O). 
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
